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(57) ABSTRACT 

A re?ector for projecting a laser beam in a fan-shaped plane 
of light are provided. Associated With each re?ector is at 
least one light source. Each light source is oriented relative 
to its associated re?ector such that the axis of the beam of 
light hits the re?ector o?-center to generate a plane of light 
that is dispersed less than 360 degrees. Multiple planes of 
light generated by the re?ector and light sources are pro 
jected in a common plane such that the independently 
generated planes of light overlap to create a single plane of 
light dispersed up to 360 degrees. 
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FIG. 3 
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LASER LEVEL 

BACKGROUND 

[0001] The invention relates generally to leveling devices 
and more particularly to an improved laser level device. 

[0002] Traditional leveling tools consist of one or more 
level vials mounted in a level body. The level body has one 
or more leveling faces that are calibrated With reference to 
the level vials such that one of the leveling faces can be 
placed against a surface and level readings made from the 
level vials. Laser level devices consist of a body supporting 
a laser generating device and a lens for focusing the laser. 
The lens can focus the laser into a beam of light or a plane 
of light and project the light from the body onto a surface. 
The light pattern projected on the surface can be used as a 
reference point for locating and orienting articles. At least 
one level vial is mounted on the body for orienting the body 
relative to true plumb or true level to control the projection 
of the light onto the surface. 

[0003] For some applications it is desirable to project a 
plane of light over 360 degrees such that the plane of light 
may be projected, for example, on all four Walls of a room 
simultaneously. Known laser levels do not provide an effec 
tive mechanism for projecting a plane of light Where the 
plane of light is of su?icient intensity that it is clearly visible 
over a Wide angle up to and including 360 degrees. More 
over, knoWn laser levels that project a plane of light are not 
of a simple and compact construction that is economical to 
manufacture and suitable for use as a hand tool. 

[0004] Thus, an improved laser level device that is capable 
of proj ecting a highly visible plane of light in a Wide pattern 
is desired. 

SUMMARY 

[0005] The laser level of the invention consists of a 
plurality of optical elements including re?ectors for project 
ing a laser beam in a fan-shaped plane of light. Associated 
With each re?ector is a laser light source. Each laser light 
source is oriented relative to its associated re?ector such that 
the axis of the beam of light hits the re?ector off-center to 
generate a plane of light that is effectively dispersed less 
than 360 degrees. The multiple planes of light generated by 
the multiple re?ectors are projected in a common plane such 
that the independently generated planes of light overlap to 
create a single plane of light dispersed up to 360 degrees. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 is a perspective vieW of one embodiment of 
the laser level of the invention. 

[0007] FIG. 2 is another perspective vieW of the embodi 
ment of FIG. 1 shoWing the projection of light in a vertical 
plane. 

[0008] FIG. 3 is another perspective vieW of the embodi 
ment of FIG. 1 shoWing the projection of light in a horizontal 
plane. 

[0009] FIG. 4 is an exploded perspective vieW of the 
embodiment of the laser level of the invention shoWn in FIG. 
1. 
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[0010] FIG. 5 is a perspective vieW of an embodiment of 
the optical assembly and laser modules used in the laser 
level of the invention. 

[0011] FIG. 6 is a plan vieW of the optical assembly of 
FIG. 5. 

[0012] FIG. 7 is a perspective vieW shoWing another 
embodiment of the optical assembly used in the laser level 
of the invention. 

[0013] FIG. 8 is a schematic plan vieW shoWing the 
contact betWeen the light beam and re?ector of the inven 
tion. 

[0014] FIG. 9 is a schematic plan vieW shoWing the 
contact betWeen the light beam and re?ector of the inven 
tion. 

[0015] FIG. 10 is a schematic vieW shoWing an alternate 
arrangement of the optical assembly and re?ected light 
patterns. 

[0016] FIG. 11 is a perspective vieW shoWing a mounting 
system of the invention for use With the laser level of the 
invention. 

[0017] FIG. 12 is a schematic pan vieW of another alter 
native embodiment of the optical assembly of the invention. 

[0018] FIG. 13 is schematic plan vieW of another altema 
tive embodiment of the optical assembly of the invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

[0019] Referring more particularly to FIGS. 1 through 4 
the laser level of the invention is shoWn generally at 1 and 
comprises a chassis 2 having a back Wall 4, a bottom Wall 
6 and a top Wall 8. A ?rst side Wall assembly 10 and a second 
identical sideWall assembly 12 extend from back Wall 4 at 
the lateral edges thereof. Each sideWall assembly 10 and 12 
includes a battery cradle 15 de?ned by a ?rst Wall portion 14 
and a second Wall portion 16 for supporting batteries 18 and 
20, respectively. Batteries are inserted into the laser level 1 
through apertures 22 and 24 formed in bottom Wall 6 in the 
assembled device. A battery door 26 is pivotally connected 
to bottom Wall 6 to close apertures 22 and 24. A screW 28 or 
other latch is used to maintain the door 26 in the closed 
position. A battery terminal 30 is mounted on the inside 
surface of door 26 and contacts batteries 18 and 20 to form 
part of the electrical circuit for poWering the lasers as Will be 
understood. Laser housing 27 houses laser modules 76, 78 
and 80 as Will hereinafter be described. 

[0020] Apertures 32a and 32b are formed on the bottom 
Wall 6 on either side thereof and slidably receive ?at 
adjusting screWs 34a and 34b. Adjusting screW 34a is 
threaded into a threaded hole in adjusting knob 36a such that 
When knob 36a is rotated, screW 34a slides in aperture 3211 
such that it can be extended from or retracted into bottom 
Wall 6. LikeWise, adjusting screW 34b threadably engages 
adjusting knob 36b such that When knob 36b is rotated, 
screW 34b slides in aperture 32b such that it can be extended 
from or retracted into back Wall 6 The adjusting screWs 34a 
and 34b and protrusion 38 support laser level 2 in the upright 
position illustrated in FIG. 3. By rotating the knobs 36a and 
36b, the angle of the laser level can be adjusted. The screWs 
34a and 34b can be extended from bottom Wall 6 such that 
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the screws and protrusion de?ne a plane, the orientation of 
Which can be varied relative to the laser modules. 

[0021] A transverse aperture 40 is provided that slidably 
receives threaded ?at adjusting screW 41. Adjusting screW 
41 is threaded into a mating threaded hole in adjusting knob 
42 such that When knob 42 is rotated, screW 41 slides in 
aperture 40 such that it can be extended from or retracted 
into back Wall 4. Back Wall 4 supports the laser level 2 in the 
horizontal position shoWn in FIG. 2 When screW 41 is 
completely retracted into the chassis 2. By rotating knob 42 
to extend screW 41 a desired distance out of back Wall 4, the 
angle of the laser level can be adjusted relative to horizontal. 
Located on the back Wall 4 of the device is an adjustment 
?ap 100. Flap 100 is pivotally connected to the back Wall 4 
in recess 104. Flap 100 can be manually extended from the 
recess 104 such that it extends substantially perpendicularly 
to back Wall 4 to support the device on a surface such that 
back Wall 4 is spaced from the surface. When ?ap 100 is 
extended and the adjusting screW 41 is extended or retracted, 
?ap 100 acts as a fulcrum alloWing the device to have both 
positive and negative angular adjustment. Referring to FIG. 
2, When the device is placed on a horizontal surface the plane 
of light is projected substantially perpendicularly to the 
surface. With the ?ap 100 extended and in contact With the 
surface, screW 41 can be extended from or retracted into 
back Wall 4 to pivot the plane of light to either a positive or 
negative angle relative to vertical. Without the ?ap 100 (or 
With ?ap 100 retracted into recess 104) screW 41 can only 
adjust the plane of light from the vertical to a positive angle 
relative to vertical. 

[0022] A pair of cradles 44 and 46 are provided for 
receiving and retaining opposite ends of front level vial 48. 
Level vial 48 may be a bubble vial for indicating inclination 
as is knoWn in the art. Cradles 44 and 46 are arranged such 
that the longitudinal axis of vial 48 is parallel to back Wall 
4 and perpendicular to bottom Wall 6. Thus if back Wall 4 is 
placed on a true horizontal surface, level vial 48 Will shoW 
the laser level as level. 

[0023] A sWitch 50 is mounted on front cover 54 and is in 
electrical communication betWeen batteries 18 and 20 and 
laser modules 76, 78 and 80 by electrical conductors such as 
Wires or the like. The sWitch 50 controls the turning on and 
turning off of the lasers as Will hereinafter be described. A 
front cover 54 ?ts over the assembly 2 such that adjusting 
knob 42 is received in aperture 56, level vial 48 is visible 
through aperture 58 and sWitch 50 extends through aperture 
52. The front cover is secured to assembly 2 by a snap ?t, 
screWs or other fastening mechanism such that the cover 
retains the knob 42, level vial 48, batteries and sWitch in the 
desired position. 

[0024] Top Wall 8 has a ?rst pair of cradles 60a and 60b 
and a second pair of cradles 62a and 62b. Cradles 60a and 
60b support level vial 66 and cradles 62a and 62b support 
level vial 68. The level vials are disposed such that the 
longitudinal axis of level vial 66 is parallel to a line draWn 
betWeen protrusion 38 and screW 34b and the longitudinal 
axis of level vial 68 is parallel to a line draWn betWeen 
protrusion 38 and screW 34a. The effect of such an arrange 
ment is that When either screW 3411 or 34b is extended or 
retracted the opposite level vial is pivoted about its longi 
tudinal axis. Level vials 66 and 68 may consist of bubble 
vials as are knoWn in the art. The longitudinal axes of level 
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vials 66 and 68 are parallel to bottom Wall 6 and perpen 
dicular to back Wall 4 in one direction. Thus if bottom Wall 
6 is placed on a true horizontal surface, level vials 66 and 68 
Will shoW the laser level as level. Top Wall 8 further includes 
?anges 69 and 71 that de?ne the outer perimeter of the top 
Wall. 

[0025] Three apertures 70, 72 and 74 are formed in top 
Wall 8 Where the apertures are coextensive With laser module 
housing 27 formed in the body for receiving laser modules 
76, 78 and 80 respectively. The laser modules may consist 
of a laser diode, a collimating lens and a cylindrical housing 
encasing these elements as is knoWn in the art. Laser 
modules 76, 78 and 80 are oriented such that each projects 
a beam of collimated light parallel to the longitudinal axis 
A-A of the laser level 1, perpendicular to bottom Wall 6 and 
parallel to back Wall 4. An optical assembly 82 is disposed 
in the path of the projected beams and includes conical 
re?ectors 84, 86 and 88. One of the re?ectors is disposed in 
the path of each of the beams of light to re?ect the beams of 
light in a fan shaped pattern Where the fan is in a plane 
parallel to back Wall 6 and perpendicular to the bottom Wall 
4 and the longitudinal axis A-A of the device. The speci?c 
arrangement of the laser modules and optical assembly Will 
hereinafter be described in greater detail. 

[0026] A sliding cover 90 is slidably mounted on ?anges 
51a, 51b and 510 such that it can freely move in a direction 
along the longitudinal axis A-A of the device. Cover 90 can 
move betWeen an open position Where it contacts surface 53 
of front cover 54 (shoWn in FIG. 1-3) and a closed position 
Where it contacts end cap 94. Cover 90 is dimensioned such 
that When it is in the open position a gap 92 is created 
betWeen cover 90 and end cap 94. Gap 92 provides the portal 
for the fans of light to exit the laser level. When the cover 
90 is moved to the closed position, gap 92 is closed 
preventing access to the lens assembly and laser modules. 
When cover 90 is in the open position an inside surface of 
the cover contacts sWitch 50 to turn the sWitch “on” and 
poWer the laser modules by completing the electrical circuit 
from the batteries to the laser modules. When the cover is 
moved to the closed position, the sWitch is released and 
poWer to the laser modules is interrupted thereby turning off 
the device. In the closed position cover 90 protects the lens 
assembly and laser modules. Thus, movement of the cover 
90 not only creates gap 92, it also turns on and off the laser 
level. End cap 94 is secured to end Wall 8 by screWs 98 or 
other fastening mechanism to complete the assembly. 

[0027] Operation of the laser modules 76, 78 and 80 and 
optical assembly 82 Will noW be described With reference to 
FIGS. 5 through 10. Reference Will initially be made to the 
tWo re?ector optical assembly 109 of FIG. 7. The tWo 
re?ector optical assembly 109 consists of a plurality of 
conical re?ectors 110 arranged symmetrically about center 
line B-B of the lens assembly. Center line A-A is parallel to 
centerline B-B. In one embodiment centerline B-B is dis 
posed on the centerline A-A of the laser level. In the 
illustrated embodiment the conical re?ectors 110 comprise 
holloWs formed in a solid transparent block of material 111 
such as acrylic. The re?ectors 110 could also be formed as 
holloWs in separate blocks of material if desired. Using 
holloW cones formed in a solid block of transparent material 
total internal re?ection (TIR) is used to re?ect the light. The 
re?ectors could also be formed as solid re?ective cones. 
Other re?ector con?gurations are also possible. Each re?ec 
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tor has associated therewith a laser module 112 Where each 
laser module projects a beam of collimated light 116 toWards 
its associated re?ector. 

[0028] Referring to FIG. 8 the longitudinal axis 11611 of 
the beam of light 116 is oriented off-center from the axis 
11011 of conical re?ector 110 such that the beam axis 116a 
strikes the re?ector 110 at a position displaced from the lens 
axis 110a. It Will be understood that if the axis 11011 of the 
re?ector is located Within the beam pro?le as shoWn in FIG. 
8 a 360 degree dispersion of the light Will occur. However, 
because the amount of light striking the re?ector on the 
opposite side of axis 11011 (as shoWn by shaded area S) is 
small, the intensity of the re?ected light Will be very loW and 
the effect of this re?ected light Will be negligible. As a result 
for practical purposes the effective plane of light re?ected by 
re?ector 110 is the fan of light 118. The greater the distance 
d betWeen the re?ector axis and beam axis the smaller the 
dispersion angle 0t of the fan of light 118 and the narroWer 
the fan of light projected from the re?ector as best illustrated 
in FIG. 9. It Will be understood that the angle formed by the 
surface of the conical re?ector is selected such that the fan 
of light re?ected from the re?ector Will be at a right angle 
relative to the beam of light projected by the laser modules. 
Moreover, the re?ectors are arranged such that the planes of 
light re?ected from the re?ectors are coplanar. In the illus 
trated embodiments this is accomplished by using identical 
re?ectors 110 located in the same plane Where the beams of 
light 116 from the laser modules strike the re?ectors at the 
same position relative to the axis 11011 of lens 110. With a 
tWo re?ector system, in order to get 360 degrees of coverage, 
the axis of the laser beam is offset from the axis of the lens 
such that the re?ected fan of light covers about 180 degrees. 
In one embodiment each fan of light covers approximately 
190 degrees such that the independently generated coplanar 
fans of light overlap at their edges. In this manner a 360 
degree uninterrupted plane of light is projected from the 
device. 

[0029] Other alternate embodiments of the laser modules 
and re?ectors are possible. For example, an optical element 
130 including a single conical re?ector 131 can be used With 
multiple laser modules arranged symmetrically about the 
re?ector such that the beams of light 133 from each laser 
source strikes the re?ector to create a portion of the plane of 
light as shoWn in FIG. 12. Optical element 130 can be 
formed With lenses 135 to further disperse the light as 
previously explained With respect to FIG. 6. Because of 
space constraints, in order to arrange multiple light sources 
about a single re?ector it may be necessary to redirect the 
light from the laser modules before the light strikes the 
re?ector. Referring to FIG. 13 another possible con?guration 
is optical assembly 137 having multiple re?ectors 139 each 
re?ecting a separate light beam 141 Where the re?ectors 139 
are formed of a single piece of material and intersect one 
another. Lenses 143 could be formed in optical element 137 
to further disperse the light as previously explained With 
respect to FIG. 6. 

[0030] In one embodiment of the laser level 1, three 
re?ectors 84, 86 and 88 and three laser modules 76, 78 and 
80 are used, as shoWn in FIGS. 4-6, such that each re?ector 
re?ects its fan of light over a dispersion angle [31 of approxi 
mately 100 degrees and each curved outside surfaces 87 of 
the optical assembly acts as a lens to further fan the angle of 
the light to an angle [32 of approximately 130 degrees. In the 
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three lens system each independently generated fan of light 
113,115 and 117 may disperse over an angle [32 of 130 
degrees such that the three coplanar fans of light intersect or 
overlap to create an uninterrupted 360 degree plane of light. 
A system using four re?ectors 121,123,125 and 127 and four 
laser sources is illustrated in FIG. 10 Where each fan of light 
129 has a dispersion angle kof approximately 90 degrees. 
The system of the invention can be scaled to use any plural 
number of re?ectors and corresponding laser light sources. 
By using plural light sources each covering only a portion of 
the total area covered by the device, the system of the 
invention can achieve a brighter, higher intensity light While 
using less poWerful laser sources. In the three re?ector 
system of FIGS. 4-6 and the four re?ector system of FIG. 10 
and in systems using greater numbers of re?ectors, the 
re?ectors and lasers are arranged as previously described 
With respect to the tWo re?ector system of FIGS. 7 and 8 
such that the independently generated fans of light are 
coplanar and intersect or overlap to create a continuous 
plane of light emanating from laser level 1. 

[0031] In one embodiment the each conical re?ector is a 
90 degree cone having a radius of approximately 8.5 milli 
meters. Lens 87 has a radius of curvature of approximately 
12.46 millimeters. The axis of the beam of light is offset 
from the axis of the re?ector approximately tWo millimeters 
providing a space betWeen the edge of the light beam and the 
axis of the re?ector of approximately one millimeter. 

[0032] A mounting system for mounting the laser level of 
the invention on either a vertical or horiZontal surface is 

shoWn in FIG. 11 and consists of a base 150 that can rest on 

a surface. The base supports a pair of slide members 152 and 
154 that extend perpendicular to the base. The slide mem 
bers 152 and 154 may be made of steel or other rigid 
material. A movable level support 156 is slidably received 
on slide members 152 and 154 such that support can slide up 
and doWn on the slide members. A rack and pinion drive is 
provided for moving the support 156 on slide members 152 
and 154. A rack is vertically disposed in housing 155 and is 
engaged by a mating pinion rotatably supported in support 
156. Knob 158 is connected to pinion such that rotation of 
knob 158 turns the pinion Which engages the rack to move 
support 156 either up or doWn on slide members 152 and 
154. A bubble level 160 is provided to generate a visual 
indication of the orientation of support 156. The mounting 
system in addition to resting on a horiZontal surface can be 
mounted to a vertical surface. In one embodiment the 
mounting system includes releasable tWo sided pressure 
activated tape 162 attached to the back surface of housing 
155 to attach the mounting system to the vertical surface. 
The mounting system may also be attached to the vertical 
surface by other suitable mechanisms such as suction, a push 
pin, adhesive or the like. 

[0033] Speci?c embodiments of an invention are disclosed 
herein. One of ordinary skill in the art Will recogniZe that the 
invention has other applications in other environments. 
Many embodiments are possible. The folloWing claims are 
in no Way intended to limit the scope of the invention to the 
speci?c embodiments described above. 
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What is claimed is: 
1. a ?rst re?ector; 

a second re?ector; 

a ?rst beam of light re?ecting off of the ?rst re?ector to 
create a ?rst plane of light that is 

perpendicular to the ?rst beam of light; 

a second beam of light re?ecting off of the second 
re?ector to create a second plane of light that is 
perpendicular to the second beam of light; and 

said ?rst and second planes of light being coplanar. 
2. The tool of claim 1 Wherein the ?rst and second 

re?ectors are conical. 
3. The tool of claim 1 Wherein the ?rst and second beams 

of light are collimated laser beams. 
4. The tool of claim 2 Wherein the ?rst and second 

re?ectors are substantially identical. 
5. The tool of claim 1 Wherein the ?rst beam of light 

strikes the ?rst re?ector off-center. 
6. The tool of claim 5 further including a lens disposed 

such that light re?ected from the ?rst re?ector passes 
through said lens. 

7. The tool of claim 6 Wherein the lens further disperses 
the light. 

8. The tool of claim 5 Wherein the second beam of light 
strikes the second re?ector off-center. 

9. The tool of claim 1 Wherein the ?rst plane of light 
disperses at an angle of less than 360 degrees. 

10. The tool of claim 1 Wherein the second plane of light 
disperses at an angle of less than 360 degrees. 

11. The tool of claim 1 Wherein the ?rst and second planes 
of light create a combined plane of light that extends for 360 
degrees. 

12. The tool of claim 1 further including a third re?ector 
and a third beam of light re?ecting off of the third re?ector 
to create a third plane of light, said third plane of light being 
coplanar With the ?rst and second planes of light. 

13. The tool of claim 1 further including a level vial. 
14. The tool of claim 12 Wherein the level vial is parallel 

to said ?rst and second planes of light. 
15. The tool of claim 12 Wherein the level vial is perpen 

dicular to said ?rst and second planes of light. 
16. The tool of claim 1 Wherein the angle of the tool 

relative to a surface can be adjusted. 
17. The tool of claim 15 Wherein an adjustment screW is 

provided for adjusting the angle of the tool relative to the 
surface. 
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18. The tool of claim 15 further including a fulcrum for 
supporting the tool to adjust said angle. 

19. The tool of claim 17 Wherein the fulcrum comprises 
a ?ap that extends from said tool. 

20. The tool of claim 1 further including a mounting 
system for mounting the laser level on a horizontal or 
vertical surface. 

21. The tool of claim 19 Wherein the mounting system 
includes a movable support. 

22. The tool of claim 20 Wherein the movable support can 
be raised or loWered. 

23. A tool comprising: 

a ?rst planar fan of light dispersed at a ?rst angle of less 
than 360 degrees; 

a second planar fan of light dispersed at a second angle of 
less than 360 degrees; 

said ?rst planar fan of light being coplanar With said 
second planar fan of light such that the ?rst and second 
planar fans of light intersect. 

24. A tool comprising: 

a ?rst re?ector having a ?rst centerline; 

a second re?ector having a second centerline; 

a ?rst beam of light re?ecting off of the ?rst re?ector a 
?rst distance from the ?rst centerline to create a ?rst 
plane of light; and 

a second beam of light re?ecting off of the second 
re?ector a second distance from the second centerline 
to create a second plane of light. 

25. A tool comprising: 

a re?ector having a centerline; and 

a light source generating a beam of light, the beam of light 
re?ecting off of the re?ector a distance from the cen 
terline to create a plane of light. 

26. A tool comprising: 

a re?ector having a centerline; 

a ?rst beam of light re?ecting off of the re?ector a 
distance from the centerline to create a ?rst plane of 
light; and 

a second beam of light re?ecting off of the re?ector a 
distance from the centerline to create a second plane of 
light. 


